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PREFACE

This report summarizes information received from state and local health departments, the Food
and Drug Administration, the U.S. Department of Agriculture, and private physicians. The
information is preliminary and is intended primarily for use by those with responsibility for
disease control activities. Anyone desiring to quote this report should contact the Enteric
Diseases Branch for confirmation and further interpretation.
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I. SUMMARY

In 1979 there were U460 outbreaks (13,207 cases) of foodborne disease reported to the
Centers for Disease Control. The eticlogy was confirmed in 37% of outbreaks. Bacterial
pathogens accounted for 119 outbreaks (6,806 cases); salmonellae was the most frequently
implicated bacterial pathogen. Chemical agents accounted for 36 outbreaks (250 cases);
ciguatera poiseoning was the most common chemical etiology. In 48% of outbreaks food was
eaten in a restaurant. The most common contributing factor in outbreaks was improper
holding temperatures.

I1. INTRODUCTION

A. History

e reporting of foodborne and waterborne diseases in the United States began over
half a century ago when state and territorial health officers, concerned about the high
morbidity and mortality caused by typheid fever and infantile diarrhea, recommended that
cases of enterie fever be investigated and reported. The purpose was to obtain infer-
mation about the role of food, milk, and water in outbreaks of intestinal illness as the
basis for sound public health action, Beginning in 1923, the United States Public
Health Service published summaries of outbreaks of gastrointestinal illness attributed
to milk. In 1938, it added summaries of cutbreaks caused by all foods. These early
surveillance efforts led to the enactment of important publie health measures which had
a profound influence in decreasing the incidence of enteric diseases, particularly those
tranamitted by milk and water.

From 1951 through 1960, the National Office of Vital Statistics reviewed reports of
outbreaks of foodborne illness and published summaries of them annually in Public Health
Reports. In 1961 the Centers for Disease Control (CDC), then the Communicable Disease
Center, assumed responsibility for publishing reports on foodborne illness. For the
periocd 19561-66, CDC discontinued publication of annual reviews, but reported pertinent
statistics and detalled individual investigations in the Morbidity and Mortality Weekly
Report (MMWR).

In 1966 the present system of surveillance of foodborne and waterborne diseases
began with the incorporation of all reports of enteric disease outbreaks attributed to
microbial or chemical contamination of food or water into an annual summary, Since 1966
the quality of investigative reports has improved primarily as a result of more active
participation by state and federal agencies in the investigation of foodborne and
waterborne disease outbreaks. Due to increasing interest and activity in waterborne
disease surveillance, foodborne and waterborne disease outbresks have been reported in
separate annual summaries since 1978.

B. Objectives

Foodborne disease surveillance has traditionally served 3 objectives:

1. Disease Prevention and Control: Early identification and removal of contami-
nated products from the commercial market, correction of faulty food preparation
practices in food service establishments and in the home, and identification and
appropriate treatment of human carriers of foodborne pathogens are the fundamental
preventicn and control measures resulting from surveillance of feodborne disease.

2. Knowledge of Disease Causation: The responsible pathogen was not identified in
over G60% of foodborne disease outbreaks reported to CDC in each of the last 5 years. In
many of these outbreaks pathogens known to cause foodborne illness may not have been
identified because of late or incomplete laboratory investigation. In others, the
responsible pathogen may have escaped detection even when a thorough laboratory
investigation was carried out because the pathogen is not yet appreciated as a cause of
foodborne disease or because it cannot yet be identified by available laboratory
techniques, It is probable that these pathogens can be identified and suitable measures




to prevent or control diseases caused by them can be instituted if more thorough
clinical, epidemiologic, and laboratory investigations are employed.

3, Administrative Guidance: The collection of data from outbreak investigations
permits assessment of trends in etiologic agents and food vehicles and focuses on common
errors in food handling. By compiling the data in an annual summary, it is hoped that
local and state health departments and others involved in the implementation of food
protection programs will be kept informed of the factors involved in foodborne disease
outbreaks. Comprehensive surveillance would result in a clearer appreciation of
priorities in food protectlon, institution of better training programs, and more rational
utilization of available resources,

III. FOODBORKE DISEASE -OUTBREAKS

A, Definition of Outbreak

For the purpose of this report, a foodborne disease outbreak is defined as an
incident in which (1) 2 or more persons experience a similar illness, usually
gastrointestinal, after ingestion of a common food, and (2) epidemiologic analysis
implicates the food as the source of the illness. There are a few exceptions; 1 case of
botulism or chemical poisoning constitutes an outbreak, Outbreak etiologies are
classified as confirmed if specifiec laboratory, epidemiologic, or clinical criteria are
met (Appendix A).

B. Source of Data

Outbreaks are reported to CDC on a standard reporting form (Appendix B). Reports
come most frequently from state and loecal health departments; reports may also be
received from federal agencies such as the Food and Drug Administration (FDA), U.S.
Department of Agriculture (USDA), the U.S. armed forces, and occasionally from private
physicians. Forms are reviewed at CDC to see if a specific etiology for the outbreak can
be confirmed and, in some instances, questions about an etiologic agent may be referred
back to the reporting agency., Data are otherwise accepted as reported on the forms.

C. Interpretation of Data
The limitations on the quantity and quality of data presented here must be

appreciated in order to avoid misinterpretation. The number of outbreaks of foodborne
disease reported by this surveillance system clearly represents only & small fraction of
the total number that occur. The likelihood of an outbreak coming to the attention of
health authorities varies considerably depending on consumer and physician awareness,
interest, and motivation to report the incident; for example, large outbreaks,
restaurant-associated outbreaks, and outbreaks involving serious illness, hospitali-
zations, or deaths are more likely to come to the attention of health authorities than
cases of mild illness following a family cookout. Just as this report should not be the
basis of firm conclusions about the absolute incidence of foodborne disease, it should
not be used to draw conclusions about the relative incidence of foodborne disease of
various etiologies. For example, foodborne diseases characterized by short incubation
periods such as those of chemical etiology or outbreaks caused by staphylococcal
enterotoxin are more likely to be recognized as common-source foodborne disease outbreaks
than those diseases with longer incubation periods, such as hepatitis A, in which there
may be masking of the common-source nature of the cases. Outbreaks involving Bacillus
cereus, Escherichia coli, Vibrio parahaemolyticus, Yersinia enterocolitica, or
Campylobacter fetus ssp jejuni are probably less likely to be confirmed because these
organisms are often not considered in eclinical, epidemiologic, and laboratory
investigations. Pathogens which generally cause mild illness will be under-represented,
while those causing serious illness, such as Clostridium botulinum, are more likely to be
identified. S8imilarly, restaurant-or commercial-product-associated outbreaks have a
higher likelihood of being reported.

D. Analysis of Data
In 1979 there were 460 outbreaks (13,207 cases) of foodborne disease reported to

CDC. Reports were received from 38 states, as well as from the U.S. Virgin Islands,
Guam, and the U.S. Trust Territories of the Pacific (Figure 1). New York reported 128
outbreaks, with 125 of those from New York City; California reported the next largest



Fig. /' QUTBREAKS OF FOODBORNE DISEASE REPORTED TO THE CENTERS FOR DISEASE CONTROL,
BY STATE, 1979
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number of outbreaks (40), followed by Connecticut (30). In 3 outbreaks cases were reported
from multiple states. The total number of outbreaks and cases over the last 10 years is
shown in Figure 2.

In 172 outbreaks (7,378 cases) an etiology was confirmed (Table 1), Bacterial pathogens
accounted for 69% of confirmed outbreaks and 92% of cases. In keeping with the pattern
observed during the last several years Salmonella was responsible for the most outbreaks (44)
and the most cases (2,794); Staphylococcus aureus was the next most common, accounting for 34
outbreaks and 2,391 cases (Table 2), One outbreak was attributed to Enterobacter cloacae;
>10% organisms per gram were isolated from turkey and gravy served at a Thanksgiving meal,
and from stools of some ill individuals. Toxigenicity testing was not done on the isolates.

Group G Streptococcus was implicated in an

Fig.2 NUMBER OF CASES AND OUTBREAKS OF FOODBORNE outbreak of pharyngitis which was epidemio-
DISEASE REPORTED TO THE CENTERS FOR DISEASE gically associated with consumption of
CONTROL, 19701979 chicken salad; the cook who prepared the

35000 chicken salad had a positive throat cul-

o ture for group G Streptococcus. Five
deaths were repcrted in association with
outbreaks of Clostridium perfringens,

10,000 e ——

with all deaths occurring in 1 large
SR outbreak which involved a number of
OUTBREAKS = —=— debilitated patients in a state mental
hospital. One death was reported in
4 association with an outbreak of Shigella.
Chemical etiologies accounted for 20%
of the total confirmed outbreaks, but
only 3% of the cases. Ciguatera
1,000 poisoning was the most common etiology,
] accounting for 18 outbreaks and 85
cases, In 1979 Trichnella spiralis was
I e e the only parasitic pathogen reported,
| accounting for 11 outbreaks (93 cases).
5 Viral pathogens were implicated in an
1 additional 6 outbreaks (229 cases). The
breakdown of outbreaks by etiologic
category for the period 1975-1979 is shown
NI EEEEEEE) in Table 2.
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No pathogen was identified in 287 of the outbreaks (5,974 cases) reported in 1979,
The extent of the investigation in these outbreaks are variable; in some instances no
pathogen was identified even after an extensive laboratory investigation, while in other
instances only minimal laboratory work was performed. Incubation periods were known for
illnesses in 248 of the outbreaks., In 8 outbreaks the incubabion period was reported as
<1 hour; in 124 outbreaks the incubation period ranged between 1 and 7 hours; in 59
outbreaks the incubation perlod was 8 to 14 hours; while in 57 outbreaks the incubation
period was >15 hours. Two deaths were reported in association with outbreaks of unknown
etiology.

A number of different vehicles were implicated in the 1979 outbreaks (Table 3). The
most common vehicle was beef, accounting for 20 outbreaks; the most common pathogen
associated with beef was C. perfringens (7 outbreaks). Outbreaks involving ham were most
often associated with Staghxlococcus (8 of 10 outbreaks), with outbreaks due to other
types of pork generally involving T. spiralis. With the exception of 1 case of botulism,
all outbreaks assoclated with fish were due to either ciguatera or scombroid. Amberjack
accounted for 8 of the 18 ciguatera outbresks, while mahi-mahi (dolphin) was the most
common vehicle in scombroid poisoning. HNo vehicle was identified in 41 of the 173
outbreaks of known etiology; 23 of these cutbreaks involved Salmonella, with 50% of the
Salmonella outbreaks involving an unknown vehicle. As might be expected, in 248 of the
287 outbreaks of unknown etiology, no vehicle of transmission was identified.

Two hundred twenty outbreaks were restaurant-associated, compared with 118 outbreaks
associated with foods eaten at home (Table 4), Outbreaks associated with Staphylococcus
aureus presented an exception to this trend, with 11 outbreaks associated with food
prepared in the home compared with 4 restaurant-associated outbreaks. Outbreaks
associated with C. botulinum were all associated with home-prepared foods. Outbreaks
attributed to scombroid poisoning tended to occur in restaurants, and outbreaks
attributed to ciguatera poisoning tended to occur at home, Outbreaks of foodborne
illness occurred more frequently in the spring and fall (Table 5); 1 exception to this
trend was seen with Salmonella-associated outbreaks which occurred more frequently in the
summer. In 165 outbreaks the reporting agency specified a factor or factors which they
felt contributed to the outbreak (Table 6). The most common factor in bacterial
outbreaks was improper holding temperature, which was cited in 52 (87%) of 60 cutbreaks.
The next most common factor was poor personal hygiene, followed by inadequate cooking;
with the exception of T. spiralis outbreaks, all of which were attributed to inadequate
cooking, a similar pattern was seen with other etiologic agents.

E. Comments

It should be emphasized again that there are limitations in the quantity and quality
of the data presented in this report. The variability in reporting can be seen by
looking at the distribution of outbreaks by state. New York City, for example, reported
98% of the outbreaks occurring in New York State, although it accounts for less than 50%
of the state's population; similarly, Connecticut reported 30 outbreaks, more than all of
the southeastern states combined. While it is possible that New York City and
Connecticut have an inereased rate of foodborne disease, it is more likely that these
differences simply represent differences in reporting. The same variability in reporting
can be seen when looking at the number of outbreaks by pathogen. Our data show that C.
botulinum is as common a foodborne pathogen as Shigella, a conclusion which can only be
explained on the basis of more complete reporting for botulism than for shigellosis.

The number of outbreaks of foodborne disease reported to CDC per year over the last
10 years has remained relatively constant. There has been increasing variability in the
number of cases reported each year, a change which can usually be explained by the
occurrence of several large outbreaks involving 1,000 or more people. The distribution
of cases by etiology has also remained fairly constant. Etiologies have been confirmed
in 40% or less of outbreaks over the last 5 years. When the etiology has been confirmed,
bacterial pathogens have consistently accounted for approximately two-thirds of
outbreaks, with chemical etiologies responsible for an additional 25%. Salmonella has
remained the most common bacterial foodborne pathogen, followed by S. aureus and
(excluding C. botulinum) C., perfringens; there 1s a suggestion that C Eerrringens
outbreaks may be being reeognized more frequently, with S. aureus outbreaks being less
frequently recognized. Among chemical etiologies, ciguatera poisoning remains the most
common, followed by scombroid poisoning.



the first time in this year's report. Although neither has been clearly shown to be a
foodborne pathogen, the circumstances in the outbreaks listed were such that we felt it
was strongly suggestive that the organisms were the responsible pathogens. Additional
work is needed to characterize these and other pessible foodborne disease pathogens;
non-01 Vibrio cholerae and B. cereus, for example, have been generally accepted as
pathogens only within the past decade. The large number of outbreaks in which no
pathogen was identified should serve as a challenge to improve investigative skills so as
to identify known pathogens more frequently, and to look for new and as yet unidentified
pathogens.

E. cloacae and Streptococcus Group G were both included as foodborne pathogens for




Table 1
Confirmed Foodborne Disease Qutbreaks, Cases, and Deaths, by Etiology,
United States, 1979

Number of Number of No, of
Etiology Qutbreaks (%) Cases (%) Deaths
BACTERIAL
Brucella 2 (1.2) 18 (0.2) -
C. botulinum 7 (L,0) 9 (0.1 -
C. perfringens 20 (11.6) 1,110 (15.0) 5
E. cloacae 1 (0.6) 37 (0.5) -
Salmonella 4y (25.6) 2,794 (37.9) -
Shigella 7 (4.0 356 (4.8) 1
Staphylococeus aureus kL] (19.8) 2,391 (32.4) -
Streptococeus Group G 1 (0.6) 73 (1.0) -
V. cholerae (non-01) 1 (0.6) 5 (0.1) -
V. parahaemolyticus _2 (1.2) AL} (0.2) —
Total 119 (69.2) 6,806 (92.3) 6
CHEMICAL
Heavy metals 1 (0.6) 18 (0.2) -
Ciguatoxin 18 (10.4) 85 (1.2) -
Scombrotoxin 12 (6.9) 132 (1.8) -
Mushroom poisoning i (0.6) 2 (0.03) -
Other chemical _4 (2.3) 13 (0.2) —
Total 36 (20.9) 250 (3.8 [
PARASITIC
———=rT=
T. spiralis 1" (6.4) 93 (1.3) -
VIRAL
S
Hepatitis (non-B) 5 (2.9) T4 (1.0} -
Other Viral 1 (0.6 155 (2.1 -
Total 6 (3.5) 229 (3.1 0
CONFIRMED TOTAL 172 (100.0) 7,378 (100.0) 6




Etiology
BACTERIAL

A. hinshawii
B. cereus

Brucella

C. botulinum

. perfringens

E. cloacae

E. coll

Salmonella

Shigella
Staphylococcus aureus
Streptococcus Group D

micl

Streptococcus Group G
V. cholerae 01

V. cholerae (non-01)
V. parahaemolyticus

Y. enterocolitica
Other Bacterial
Total

CHEMICAL

Heavy metals
Ciguatoxin
Scombrotexin
Monosodium glutamate
Mushroom poisoning

Neurotrophie shellfish

Paralytic shellfish
Other Chemicals
Total

PARASITIC
T

Anisakidae
D. latum

T. spiralis
Total

VIRAL
———

Hepatitis non-B

Echo, type 4

Other Viral
Total

CONFIRMED TOTAL

United States, 1975-1979

Table 2
Confirmed Foodborne Disease Outbreaks, by Etiology,

1975 (%) 1976 (%) 1977 (%) 1978 (%) 1979 (%)
1 (0.5) - 1 (0.6) — -

3 (1.6) 2 (1.5 - 6 (3.9 -

- - - - 2 (1.2
14 (7.3) 23 (17.6) 20 (12.7) 12 (7.8 7 (4.0)
16 (8.4) 6 (4.6) 6 (3.8 g (5.8) 20 (11.6)
- = - - 1 (0.6)
- - - 1 (0.6) -

38 (19.9) 28 (21.4) 41 (26.1) 45 (29.2) 4y (25,6)
3 (1.6 6 (4.6) 5 (3.2) b (2.6) 7 (4.0
45 (23.6) 26 (19.8) 25 (15.9) 23 (14.9) 34 (19.8)
1 (0.5) - = 1 (0.6) -

- - - - 1 (0.6)
- - = 1 (0.6) -

- - 1 (0.6) - 1 (0.6)
2 (1.0 - 2 (1.3 2 (1.3 2 (1.2
- 1 (0.8 - - -
— - = 1 (0.6 -

123 (64.4) 92 (70.2) 707 (64.2) 105 (68.2) 119 (69.2)
b2, 6 (4.6) 8 (5.1 1 (0.6) 1 (0.6)
19 (9.9) 6 (4.6 3 (1.9 19 (12.3) 18 (10.4)
6 (3.1) 2 (1.5) 13 (8.3) 7 (4.8) 12 (6.9)
3 (1.6) 2 (1.5) 2 (1.3) - -

5 (2.6 1 (0.8) 5 (3.2) 1 (0.6) 1 (0.6)
- 4 (3.1) - 4 (2.6) -

6 (3.1) _7 (5.3) 6 (3.8 5 (3.2 4 (2.3)
43 (22.5) 28 (21.4) 37 (25.6) 37 (24.0) 36 (20.9)
1 (0.5) - 1 (0.6) - -

1 (0.5) - - - -

20 (10.5) 8 (6.1) a4 (8.9) T (4.5) 11 (6.4)
22 (11.5) 8 (6.1) 15 (9.5) T (4.5) 11 (6.4)
3 (1.6 2 (1.5) 4 (2.5) 5 (3.2) 5 (2.9)
- 1 (0.8) - - -

== = = — -1 (0.8
3 (1.6) 3 (2.3) I (2.5) 5 (3.2) 6 (3.5
191 131 157 154 172




Table 3
Foodborne Outbreaks by Specific Etiology and Vehicle of Transmission,
United States, 1979

Other Shell Amber- Mahi- Other
Etiolo Beef Lamb Ham Pork Chicken Turkey Meat Fish Tuna jfack Mahi  Fish s
Etioclogy Chicken Turkey Meab Fish TuA3 Mehi Fish [Eggs

BACTERIAL
——

Brucella

. botulinum

C. perfringens

E. cloacae
Salmonella

Shigella
Staphylococeus aureus
Streptococous Group G
V. cholerae non-01

V. parahaenolyticus

Total
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Table 3 (Cont'd)
Foodborne Disease Outbreaks by Specific Eticlogy and Vehicle
United States, 1979

of Transmission,

Fruits Poultry, Chi- Mex- Non- Multi-
Ice Other Baked Mush- & Veg- Potato Fish,Egg Other nese ican Dairy ple Other Un-
Cheese Cream Dairy Foods rooms etable Salad Salad Salad Food Food Bev Fecods
- - - - - - - - - - e - - - 1
- - - - - ] - - - - - 1 - - -
- - - - - - - - - - N - 1 1 4
- - o~ - - - - - - - - - 1 - -
- 1 1 1 - 2 - 2 - - - - 2 - 23
- - - - - - - 1 - - 1 - - - 3
- - - - - - 2 2 1 - - - 5 1 T
- - - - - - - 1 - - - - - - -
i - k| i | 3 2 ) 1 o w5 ] 2 38
- - - - 1 = = - - - - - = = -
= = = 1 = =1 = = = = = s = 2 =
[ [i] c 1 1 1 [} 1] a [} 0 [} 0 2 0
- - - - - - - - 1 - - - - - 3
- —= . = . = = = | 2 = = = = .
[ o 0 0 0 [ [} o 2 [ [ [ [] 0 3
0 1 1 2 1 7 2 7 3 0 5 1 9 4 n
1 1 1 2 1 2 1 0 [ 3 1 1 5 1 248
1 2 2 4 2 9 3 7 9 3 6 2 14 5 289
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Table 4

Foodborne Disease Outbreaks, by Specifie Etiolegy and Place where Food was Eaten,

BACTERIAL
—_——ex

Brucella

C. botulinum
T. perfringens
. cloacae
almonella

higella

(2]

lecfeslmi

3

Streptococcus Group U
V. cholerae Non-01

V. parahaemolyticus
Total

CHEMICAL

Heavy metals

Ciguatoxin

Scombrotoxin

Mushroom Polsoning

Other Chemical
Total

PARASITIC
T. spiralis
VIRAL

Hepatitis (Non-B}
Other viral
Total
CONFIRMED TOTAL
UNKNCWN

TOTAL 1979

taphylococcus aureus

Home
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United States,

Restaurant Schoocl Picnice

1979
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Table §
Foodborne Disease Outbreaks by sSpecific Etiology and Month ot Uccurrence,
United States, 1979

den Feb Mer Apr May Jun Jul Aug Sep Oot Nov Dec Unknown Total

HACTERIAL
Brucella - - - - 1 1 - - - - - s = 2
C. botulinum - - - 3 - 1 : | - 1 - - 1 - T
€. perfringens 4 1 4 2 3 - - 1 1 1 2 1 - 20
E. cloacae - - - - - - - - - = 1 - - 1
Salmonella 2 2 - 3 6 9 T 5 5 - 3 2 - T}
Shigella - - - 1 3 - 1 1 - - 1 - - T
Staphylococcus aureus 3 1 3 1 3 - 1 4 3 4 T & - 34
Streptoeoceus Group U - - - = - 1 - - - i - = - 1
V. cholerae 01 - - - - - - - - - = 1 = = 1
V. parahaemolyticus - R - = = = = = = @ - e 2
Total g 6 7 T T T T 11 0 5 1B 8 0 119
CHEMICAL
Heavy metals 1 - - - - - = = = = - o = 1
Ciguatoxin 2 - 4 2 4 1 3 1 1 - - - - 18
Scombrotoxin 2 = 3 - 1 - - 1 2 1 2 - - 12
Mushroom poisoning - - - - - - - - - - - - 1 1
Other Chemical = = 1 = = 1 1 = = = 1 = = P
Total 5 o 8 -4 5 2 4 2 3 k| 3 [i] 1 36
i
PARASITIC i
——
T. spiralis 3 2 1 = 1 1 = 1 - 1 - 1 = 1"
VIRAL
Hepatitis (Non B) 1 - 1 - - 1 - - - 2 - - - 5
Other Viral i D aD e S R el S m eE e .= = =
Total | 0 1 [4] 0 1 1 0 [i] 2 0 0 0 6
CONFIEMED TOTAL 1 4 17 12 22 16 15 4 13 9 4 9 1 172
UNKNOWN 28 24 33 34 19 1T 2k 18 12 16 2 28 3 288
TOTAL 1979 4 32 50 4 41 33 33 32 2B 25 50 37 L} 460

11




Table 6
Foodborne Disease Outbreaks by Etiology and Contributing Factors,
United States, 1979

Number of
Outbreaks Improper Food Poor
Number of In Which Holding Inade- Contami- From Per~
Reported Factors Tempera- quate nated Unsafe sonal
Qutbreaks Reported tures Cooking Equipment Source Hygiene Other
BACTERIAL
= mand
Brucella 2 1 1 1 1 - - -
C. botulinum 7 - - - - - - -
C. perfringens 20 12 12 6 - = 2 2
E. cloacae 1 1 1 - - - 1 -
Salmonella hh 26 22 14 12 2 17 1
Shigella 7 5 2 - - - L] -
Staphylococcus aureus 34 14 13 3 3 - T 2
Streptococcus Group G 1 - - - - - - =
V. cholerae Non-01 1 - - - - - - -
V. parahaemolyticus _2 _1 _1 1 - - _- _-
Total 119 60 52 25 16 2 N 5
CHEMICAL
PRy
Heavy metals 1 - - - - - - -
Ciguatoxin 18 - - - - - =
Scombrotoxin 12 2 1 - - 1 - 2
Mushroom poisoning 1 - - = - -~ -
Other Chemical 4 - | - ] = o e |
Total 36 3 [} 0 0 [ 1
PARASITIC
—_——e
T. spiralis n g - 9 - - - -
VIRAL
—_—
Hepatitis (Non-B) 5 3 - 1 1 - 2 1
Other Viral 1 - - —— — — gy ——
Total 6 3 0 1 1 0 2 1
CONFIRMED TOTAL 172 75 53 35 17 3 33 9
UNKNOWN 288 90 62 18 34 4 37 15
TOTAL 1979 460 165 115 53 51 ki 70 24

12



F; Guidelines for Confirmation of Foodborne Disease Outbreak

Clinical Syndrome

Laboratory, elinical, and/or
epidemiologic criteria for
confirmation

BACTERIAL
—_—

1. Bacillus cereus Vomiting toxin:
a) incubation period 1-6 hrs.
b) vomiting, some cases with

diarrhea

Diarrheal toxin:

a) incubation period 6-24 hrs.

b) diarrhea, abdominal cramps,
some cases with vomiting

a) isolation of >105 organ-
isms per gram in epidemiologi-
cally incriminated food

OR
b) isolation of organism from
stools of ill persons and not in
stools of controls

2. Brucella a) incubation period several
days to several months

b) clinical syndrome compati-
ble with brucellosis

a) U-fold increase in titer
OR
b) positive blood culture

a) incubation 2 hours-8 days,

3. Clostridium
usually 12-48 hours

botulinum

b) clinical syndrome compati-
ble with botulism (see CDC
Botulism Manual)

a) detection of botulinal toxin
in human sera, feces, or food
OR
b) isolation of C. botulinum
organism from stools
OR
¢) clinical syndrome in persons
known to have consumed same
food as other individuals with
laboratory-proven cases

4, Clostridium
perfringens

a) incubation period 9-15 hrs.

b) lower intestinal syndrome--
majority of cases with diarrhea
but little vomiting or fever

a) organisms of same serotype
in epidemioclogically incrimi-
nated food and stool of ill
individuals.

OR
b) isolation of organisms with
same serotype in stool of most
i1l individuals and not in
stool of controls

OR
¢) >105 organisms per gram
in epidemiologically inerimi-
nated food provided specimen
properly handled

5. Escherichia a) incubation period 6-36 hrs.
coli
b) gastrointestinal syndrome——

majority of cases with diarrhea

a) demonstration of organisms
of same serotype in epidemio-
logically incriminated food and
stool of 111 individuals and
not in stool of controls

OR
b) isolation from stool of most
111 individuals, organisms of
the same serotype which have
been shown to be enterotoxi-
genic or invasive by special
laboratory techniques

13




Salmonella

Clinical Syndrome

a) incubation period 6-48 hrs.

b) gastrointestinal syndrome-—-

majority of cases with diarrhea

Laboratory, c¢linical, and/or
epidemiologic criteria for
confirmation

a) isolation of Salmonella or-
ganism from epidemiologically
implicated food

OR
b) isolation of Salmonella
organism from stools of ill
individuals

Shigella

a) incubation period 12-50 hours

b) gastrointestinal syndrome—-
majority of cases with diarrhea

a) isolation of Shigella organ-
ism from epidemiologically im-
plicated food

OR
b) isolation of Shigella organ-
ism from stools of 1ll individ-
uals

Staphylococcus
aureus

a) incubation period 30 min.-
8 hours (usually 2-4 hrs.)

b) gastrointestinal syndrome--
majority of cases with vomiting

a) detection of enterotoxin in
epidemiologically implicated
food

OR
b} organisms with same phage
type in stools or vomitus of
ill individuals; isolation
from epidemiologically impli-~
cated food and/or skin or nose
of food handler is supportive
evidence

OR
¢) isolation of*2105 organ-—
isms per gram in epidemiologi-
cally implicated food

9.

Streptococcus
Group A

a) incubation period 1-U4 days

b) febrile URI snydrome

a) isolation of organisms with
same M and T type from impli-
cated food

OR
b) isolation of organisms with
same M and T type from throats
of 111 individuals

10.

Vibrio cholerae 01

a) incubation period 1-5 days

b) gastrointestinal syndrome-—
majority of cases with diarrhea
and without fever

a) isolation of V. cholerae 01
from epidemiologically ineri-
minated food

OR
b) isolation of organisms from
stools or vomitus of ill
individuals

OR
¢) significant rise in vibrio-
cidal, bacterial agglutinating
or antitoxin antibodies in
acute and early convalescent
sera, or significant fall in
vibrioecidal antibodies in early
and late convalescent sera in
persons not recently immunized

14




Vibrio cholerae
Non-01

Clinical Syndrome

a) inecubation period up to 3
days

b) gastrointestinal syndrome—
majority of cases with
diarrhea

Laboratory, clinical, and/or
epidemiologic criteria for
confirmation

a) 1solation of non-01 V.
cholerae of same serotype
from stools of 111 personsy
isolation from epidemiologi-
cally implicated food is
supportive evidence

11. Vibrio
parahaemolyticus

a) incubation period 4-30 hra.

b) gastrointestinal syndrome--
majority of cases with diarrhea

a) isolation of 2105 organ-
isms from epidemiologically
implicated food (usually
seafood)

OR
b) isolation of Kanagawa-
positive organisms of same
serotype from stool of ill
individuals

12. Others

clinical data appraised in
individual circumstances

laboratory data appraised in
individual circumstances

CHEMICAL
=

1. Heavy metals

Antimony
Cadmium
Copper
Iron

Tin

Zine, ete

a) incubation period 5 min. to

8 hrs. (usually less than 1 hr)

b) elinical syndrome compati-
ble with heavy metal poison-
ing--usually gastrointestinal
syndrome and often metallic
taste

demonstration of high concen-
tration of metallie ion in
epidemiologically ineriminated
food or beverage

2. Ichthyosarcotoxin

Ciguatoxin

a) incubation period 1-48 hrs.
(usually 2-8 hrs.)

b) Usually gastrointestinal
symptoms followed by neurologic
manifestations, including pares-
thesia of lips, tongue, throat
or extremities, and reversal of
hot and cold sensation

a) demonstration of ciguatoxin
in epidemiologically incrimi-
nated fish

OR
b) clinical syndrome in per-
son(s) who have easten a type
of fish previously associated
with ciguatera fish poisoning
(e.g., snapper, grouper)

Puffer fish
(tetrodotoxin)

a) incubation period 10 min.
to 3 hrs. (usually 10-45 min.)

b) paresthesia of lips, tongue,
face or extremities often follow-—
ed by numbness, loss of pro-
prioception or a "floating"
sensation

a) demonstration of tetrodo-
toxin in fish

OR
b) puffer fish epidemiological-
ly incriminated

15




Scombrotoxin

Clinical Syndrome

Laboratory, clinical, and/or
epidemiologic criteria for
confirmation

a) incubation period 1 min. to
3 hours (usually less than 1
hour)

b) flushing, headache,
dizziness, burning of mouth and
throat, upper and lower gastro-
intestinal symptoms, urticaria
and generalized pruritus

a) demonstration of elevated
histamine levels in epidemio-
logically incriminated fish

OR
b) clinical syndrome in per-
son{s) known to have eaten a
fish of order Scombrodei or a
type of fish previously
associated with scombroid poi-
soning (e.g., mahi-mahi)

3. Monosodium
glutamate

a) incubation period 3 min. to

2 hours (usually less than 1 hour)

b) burning sensations in chest,
neck, abdomen or extremities,
sensations of lightness and
pressure over face, or a heavy
feeling in the chest

history of large amounts
(usually >1.5 grams) of MSG
having been added to epidemio-
logically inceriminated food

4, Mushroom poison

Group containing
ibotenic acid and
muscimol

a) incubation period 1-12 hrs.
(usually less than 4§ hrs.)

b) clinical syndrome compatible
with mushroom poisoning by
this group—-often including
confusion, delirium, visual
disturbances

a) demonstration of toxic
chemical in epidemiologically
ineriminated mushrooms

OR
b) epidemiologically ineri-
minated mushrooms identified
ag a toxic type

Group containing
amanitotoxins and
phallotoxins, or
gyromitrin

a) incubation period 5-18 hrs.

b) characteristic clinical syn-
drome compatible with mushroom
poisoning by this group--upper
and lower gastrointestinal symp-
toms followed by hepatiec and/or
renal failure

a) demonstration of toxic
chemical in epidemiologically
ineriminated mushrooms

OR
b) epidemiologically incrimi-
nated mushrooms identified as
a toxic type

Groups containing
muscarine, psilo-
cybin and psiloein,
gastrointestinal
irritants, disul-
firam-like compounds

a) characteristic incubation
period

b) elinical syndrome compatible
with mushroom poisoning by
these groups

a) demonstration of toxic
chemical in epidemiologically
ineriminated mushrooms

OR
b) epidemiologically inerimi-
nated mushroom identified as
toxic type

16
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5. Paralytic or
neurotoxic
shellfish
poison

Clinical Syndrome

a) incubation period 30 min.
to 3 hours

b) paresthesias of lips, mouth
or face, and extremities; weak-
ness, including respiratory
difficulty in most severe cases;
upper and lower gastrointestinal
symptoms in some cases

Laboratory, e¢linical, and/or
epidemiologic c¢riteria for
confirmation

a) detection of toxin in epi-
demiclogically inceriminated
mollusks

OR
b) detection of large numbers
of shellfish poisoning-
associated species of dino-
flagellates in water from
which epidemiologically in-
eriminated moliusks gathered

6. Other chemical

clinical data appraised in
individual c¢ircumstances

laboratory data appraised in
individual circumstances

PARASITIC AND VIRAL

1. Trichinella
spiralis

a) incubation period 3-30
days

b) clinical syndrome compati-
ble with trichinosis--often
including fever, high eosino-
phil count, orbital edema,
myalgia

a) muscle biopsy from ill
individual

OR
b) serological tests

OR
¢) demonstration of larvae in
incriminated food

2. Hepatitis A

a) incubation period 10-45 days

b) clinical syndrome compati-
ble with hepatitis-~usually
ineluding jaundice, GI symp-
toms, dark urine

liver function tests compatible
with hepatitis in affected per-
sons who consumed the epldemio-
logically incriminated food

3. Others

c¢linical evidence appraised
in individual circumstances

laboratory evidence appraised
in individual circumstances
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This report Is authorized by law (Publlc Health Service Act, 42 USC 241). While your response is
voluntary, your cooperation Is necessary for the understanding and control of the diseasa.

FORM APPROVED

OMa NO, 88-RBB7

G. INVESTIGATION OF A FOODBORNE OUTBREAK

1. Whare did the outbresk occur? 2. Data of outhiraak: {Date of oncet 18t cess)
Stata {1,2) City or Town County (3-8}
3. Indicate actual {a) or estimated {8} numbers: } 4. History of Exposed Parsons: 5. Incubation paried thours):
No. historiza obteinad {18-20)] Shortest {40-42) Longest {43-48)
Parsons expossd {811) Na. pareons with symptoms 12123 Aperex. for majority (48-48)
Pareons ) 112-14) Meussa____ ... (24-28) Oiserrhea (33-36)
Vomiting..____(27-26) Fever. —(38:38H 6. Durstion of Iiness {hours):
Hospitalized (1818)  cramps {36-32) Other, specify. Shortest {49-61) Longest (52-54)
Fatal coses (7 (39) Approx. for majority {656-67)
7. Food-specific attack rates: (58)
Food \tems Served Number of parsons who ATE Numbaer who did NOT gat
specified food specifies food
Not Not
1 1] Total | Parcant Ht " il Total | Percent il
8. Vehicle responsibld (food item incriminated by epidemiological evidance): (59,60}
9. Manner in which incriminsted foad was markated: {Chack al applicable) 10. Place of Preparation of 11, Place where eaten: (85)
Contaminated Item: {65)
{a) Foed Industry (61) f{c) Notwrepped .......... Choed Resteurant ......... (R Aestaurent ... ... 1t
RaW ..ooovunnns O Ordinery Wrepping . .. ... O2 Delicatessen ........ 2 Deotlcetessen ., ... ]2
Procested ... ... . 2 Cenned............... 3 Cafetarie ........... [13 Cafsteria........ 3
Homa Produced Cenned-Vacuum Sealed. . [ |4 Private Home ... ... .. Oa Private Home ....[] 4
REW . ovvvvrenrs 3 Other (specify) . ... ..... Os Caterar............. [1s Picnic . vovus.., Ms
Processed ....... Oa Institution: Institution:
Schoal ........... Os School. . ....... [Os
{t) Vending Machine. . .0 (62) {d} Room Temperature ..... [l (64) Church ........... 07 Church ... ... 17
Refrigarated .. ... ..., .. (2 Comp ..o 8 Camp ......... 8
FrOZen . .....ovvvvn..n. k! Other, specify ... ..... ] Other, specify ... 9
Heated ............... Ja
I1f a commarcial product, indicate brand name and lot number
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1-7% (Over)
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LABORATORY FINDINGS {Include Negative Results)

12. Food specimens examined:, (67)
Spacify by X" whother food examined wes original {eaten at time of

outbreak) or check-up (prepared in similar mennar but not involved in

13. Environmental specimens exemined: (68}

{tem

Findings

Example: mast grinder

C. perfringans, Hobbs Typs 10

outhbresk)

Check Findings .
Item Orig.| up Quelitativa Quentitmtiva
Exampla: boef X C. periringsns,

Hobbs type 10 2X10°%/gm

14. Specimens from patients examined (stool, vomitus, etc.): (69)

item No. Findings
Persons
Exemple: stoo} 1" C. parfringens, Hobhe Type 10

15, Specimens from food handlers (stool, lesions, etc.}: (70}

16. Factors contributing to outbreak {check all spplicable):

Ves No
item Findings 1. Improper storege or holding temperature ... ... O1v 32
Example: lesion C. perfringans, Hobbs type 10 2. Inedequate CoOKING .- c..ovrrivea.iiinans [J1 O2 2
3. Contaminated equipment or workingsurfeces ..[ |3 [1] 2 {73)
4. Food obtained from unsafe source . .......... (0 Jz 4
5. Poor personal hygiene of food hendler . ... .. .. M [ 2 s
6. Other,specify .......................... D g2 8
17. Etiology: (77, 78)
Pathogen SUSPBCIBA ... ...ttt 01 79
Chemicel Confirmed .........ccooenn. e 02
Other. UNKROWN L .uonn s sanscnenee, Os

18. Remarks: Briefly describe aspects of the investigation not covered above, such 2 unusuat age or sex distribution; unusual circumstances leading
to contamination of food, water; epidemic curve; etc. {Attech edditional page if necessary)

Name of reporting sgency: {80

Irvestigsting officisl:

I Date of investigation:

NOTE: Epidemic and Laboratory Assistance for the investigation of a foodborne outbreak is available upon request by the State Health Depart-
mant to tha Center for Disease Control, Atlanta, Georgia 30333.

To improve national surveiliance, please send a copy of this report to:

Center for Disease Control

Attn: Enterlc Dissases Branch, Bacterlai Disaasas Division
Bureau of Epidemiology

Atlanta, Georgia 30333

Submitted copies should include as much information as possibie, but the completion of every item is not required.

COC 4.245 (BACK)

1-74
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#(A)-—-Food processing establishment; (B)--Food service establishment:

H. LINE LISTING OF FOODBORNE DISEASE OUTBREAKS, 1979
Number Date Lab Data Location Where
of of Food - Food Mishandled
Etiology State Cases Onset Patient Vehicle Handler Vehicle and Eaten
BACTERIAL
BRUCELLA
Brucella Califcrnia 5 6/21 + Other or not
specified meat Home
Brucella Conuecticut 13 5/16 + + Unknown Restaurant
CLOSTRIDIUM BOTULINUM
€. botulinum Alaska 1 6/2 + + Other or not
specified meat Home
C. botulinum Alaska 1 9/8 + + Other fish Home
C. botulinum California 1 7/5 + * Other vegetables Home
€. botulinum Kentucky 2 4/8 + + Other vegetables Home
, C. botulinum Nebraska 1 n/24 + + Non-dairy beverages Home
At C. botulinum Washington 1 4/10 + + Other vegetables Home
C. botulinum Washington 1 12/8 + + Other vegetables Home
CLOSTRIDIUM PERFRINGENS
C. perfringens Arizona 21 5/04 + Beef School
C. perfringens California 45 5/06 + + Beef' Restaurant
C. perfringens California 120 5/24 + Unknown Other
C. perfringens California 9 11/05 + Beef Restaurant
C. perfringens California 8 12/13 + Beef Restaurant
€. perfringens Georgia 5 1/28 + Unknown Home
C. perfringens Hawail 25 11723 + Ham Home
C. perfringens Minnesota 70 9/12 + + Other, not specified Other
C. perfringens Montana 4% L/04 + Mexican food Other
C. perfringens New Jersey 133 10/28 + Chicken Other
C. perfringens South Carolina 79 8729 + Multiple vehicles School
C. perfringens Virginia 81 u/07 + + Lamb ' Restaurant
C. perfringens Washington 2 1/08 + Mexican food Restaurant
C. perfringens Washington 2 1724 + Beef Restaurant
E. perfringens Washington 391 1/27 + Mexican food Other
C. perfringens Washington b 2/26 + + Unknown Home
__(_2__. perfringens Washington L 3/07 Beef Restaurant
C. perfringens Washington 3 3/13 + Beef Restaurant
el S — S,
C. perfringens Washington 2 3/13 + + Mexican food Restaurant
C. perfringens Wisconsin 60 3/05 + Unknown Restaurant
ENTEROBACTER
E. cloacae Chio 37 11/22 + + + Multiple vehicles School
SALMONELLA
8. saint—paul California 52 4/ 14 + + Unknown Other
S. thompson California 8 9/23 + + Eggs Restaurant
S. enteritidis Connecticut 72 7/16 + Chicken salad Cafeteria
S. enteritidis Connecticut 25 8/ 19 + + Unknown Restaurant
S. heidelberg Connecticut 20 9/08 + Unknown Home
S. typhimurium Connecticut 12 9/ 19 + + Unknown Other
S. (undefined) Florida 108 2/17 + + Unknown Other
S. enteritidis Georgia 20 8710 + + Unknown Other
infantis
3. muenchen Georgia 998 11/04 + + Pork Other
S. enteritidis Idaho 28 T/ 14 + + + Other or not
infantis specified meat Restaurant
N S. newport Illinois 42 6/09 + Beef Restaurant
S. enteritidis TMlinois 45 6/19 + + + Deviled Eggs Home
3. oranienburg Iilinois 18 6/? + Other fruit Home
S, litchfield Maryland 23 5/22 + + Unknown Restaurant
S. typhimurium Maryland 24 6/13 + + Beef Restaurant
S. (undefined) Maryland 11 7/ 14 + + Unknown Restaurant
S. enteritidis Massachusetts 15 5/ 13 + + Unknown Home
S. typhimurium Massachusetts 200 5/23 + + + Unknown Restaurant
copenhagen
S. (undefined) Massachusetts 18 6/25 + Unknown Home
S. enteritidis Massachusetts 100 T/ 14 + + Unknown Unknown
S. enteritidis Massachusetts 164 T/23 + + Unknown Camp
S. entel:‘ltlf-]is Massachusetts 55 8/15 + + Unknown School
S. typhimurium Michigan 8 5706 + Unknown Restaurant
8. (undefined) Michigan 35 9/01 + + + Ham Other
S. enteritidis Missouri 60 8/ 05 + + Unknown Home
S. enteritidis Montana 12 4/10 + Unknown Home
3. heidelberg New Jersey 100 6/% + + + Other or not speci-
fied baked goods Other
S. norwalk New Jersey 63 12/06 + + Unknown Delicatessen
S. typhimurium Oregon 3 1715 + Other or not speci-
fied diary products  Home

(C)—Home; (D)--lUnknown; (E)—Not applicable




Laﬂ Data

Number Date

Location Where

of of Food- Food Mishandled
Etiology State Cases Onset Patient Vehicle Handler Vehicle and Eaten
3. san diego Oregon 14 2/28 + + Chicken salad Restaurant
§. (undefined) Oregon 10 u/12 Beef Restaurant
E. typhimurium Pennsylvania 15 6/10 + Beef Other
S. oranienburg Pennsylvania 39 11/08 + + ~ Unknown Church
S. typhimurium Pennsylvania 64 11/09 + + Multiple vehicles Other
S. newport South Carolina 14 7/29 + + Green beans Restaurant
5. (undefined) Texas 12 7722+ + Chicken Church
'S. newport Utah 10 177 + + Ice cream Home
S. enteritidis Vermont 24 5/17 + + + Multiple vehicles School
s. typhimurium Washington 3 5/21 + Unknown Restaurant
S. saint-paul Wisconsin 19 9/16  + Chicken Church
S. (undefined) Guam 5 6/26 + Unknown Other
S. oranienburg Guam , 4 8/05 4+ Chicken Other
S. infantis New York City 3 6/20 + + Unknown Restaurant
E. enteritidis New York City 17 12/ 25 + + + Unknown Home
SHIGELLA
o S. flexneria Arizona 26 5/ 06 + Shellfish Camp
+ S. (undefined) California’ 11 5/03 + Unknown Restaurant
'S. sonnei Connecticut 5 7/09 + Shellfish Home
S. flexneria Massachusetts 8 11/25 + Unknown Home _
S. sonnei Montana 13 4713 + Mexican food Restaurant
S. sonnei Pennsylvania 280 5/17  + + Fish salad Cafeteria
E. sonnei Wisconsin 13 8/25 + Unknown Home
STAPHYLOCOCCUS
S. aureus California 245 8/13 + + Ham Other
S. aureus Delaware 64 3/10 + Chicken salad Home
S. aureus Florida 28 12/24 + Other, not specified Other
S. aureus Georgia 2 5/ 28 + Ham Home
S. aureus Georgia 2 9/21 + "~ Unknown Restaurant
S. aureus Georgia 17 11723 + Ham Home
S. aureus Hawaiil 6 12/ 28 + + Chicken Home
S. aureus Kentucky 239 11712 + + + Beef School
S. aureus Kentucky 10 12/25 + Unknown Home
3, aureus Maryland 30 1720 + + Macaroni salad Home
S. aureus Maryland 30 9/02 + Unknown Other
S. aureus Massachusetts 73 12/20 * Beef Other
§. aureus Minnesota 50 8/11 + Egg salad Other
E. aureus Missouri 27 10718 + + Ham Restaurant
S. aureus Nebraska 26 10/ 20 + Multiple vehicles Other
S. aureus Nebraska 18 10/21 + Ham Home
5. aureus New Mexico 2 1/08 Unknown Other
"S. aureus North Carolina 309 7/07 + + Unknown Other
S. aureus Ohio 15 4715 + + + Potato salad Home
. S. aureus Oklahoma 239 11712 + + + Multiple vehicles School
S. aureus Oklahoma 298 11/22 + + + Turkey Other
S. aureus Oregon 3 3/07 + Multiple vehieles Home
8. aureus- Oregon 10 5/ 10 + + Multiple vehicles School
S. aureus’ Oregon 117 11/30 + + Multiple vehicles School
S. aureus Pennsylvania 130 3/06 + + Unknown School
S, aureus Pennsylvania 58 8/25 + + + Ham Other
S. aureus Rhode Island 80 9/13 + + Chicken salad Other
S. aureus Texas 13 10/15 + Potato salad Restaurant
S. aureus Vermont 33 5/27 + + Unknown Other
8. aureus Virginia 21 8/19 + Ham Church
S. aureus Virginia 9 11/22 + Turkey Home
S. aureus Washington 5 2/ 10 + Ham Home
S. aureus Wyoming 163 11/16 + + + Turkey School
S. aureus 19 1/01 + Other or not
specified meat Delicatessen
o STREPTOCOCCUS
tn
Group G Strep Florida 73 6/21 + + Chicken salad Other
VIBRIOS
V. cholerae non-01 Florida 5 11/08 + Shellfish Home
V. parahaemolyticus Guam 3 2/04 Shellfish Home
V. parahaemolyticus Guam 11 2/05 + Shellfish Home
PARASITIC
TRICHINELLA SPIRALIS
T. spiralis Alaska 26 6/72 + Other or not
specified meat Home
T. spiralis Louisiana 19 2/05 + + Pork Home
T. spiralis Maryland 3 5/06 + Pork Home
T. spiralis Massachusetts 6 1716 + Pork Home
T. spiralis New Jersey 4 3/22 + Pork Home

#(A)—Food processing establishment; (B)—Food service establishment; (C)—Home; (D)——Unknown; (E)--Hot applicable




Number Date

Lab Data

Location Where

of of Food- Food Mishandled
Etiology State Cases Onset Patient Vehicle Handler Vehicle and Eaten
T. spiralis New Jersey 5 8/ 14 + Pork Home
T. spiralis New Jersey 7 10/28 + Pork Home
T. spiralis Pennsylvania 5 12/ 31 + Pork “ Home
T. spiralis Rhode Island 3 1715 + Pork Home
T. spiralis Virginia 2 2/01 + Pork Home
T. spiralis 13 1/? + + Other or not
specified meat Home
VIRAL
Hepatitis (non-B) Alaska 14 3/13 + Jello salad Home
Hepatitis (non-B) New Jersey 24 6/ 10 + Unknown Restaurant
Hepatitis (non-B) New Jersey 24 10/01 + Unknown Restaurant
Hepatitis (non-B) Pennsylvania 4 1/15 + Unknown Restaurant
Hepatitis (non-B) 8 10/? Shellfish Restaurant
Other viral Connecticut 155 7/30 Macaroni salad Picnie
o CHEMICAL
(=)
Mushroom poison New York City 2 ?2/7? + Mushrooms Restaurant
Scombrotoxin California 3 9/26 Other fish Home
Scombrotoxin California 17 .9/28 + Mahi -Mahi . Restaurant
Scombrotoxin Connecticut 12 1716 Other fish Restaurant
Seombrotoxin Connecticut 14 8/01 Other fish Restaurant
Scombrotoxin Hawaii 14 3/16 + Mahi-Mahi Restaurant
Scombrotoxin Hawaiil 3 11/04 + Other fish Home
Scombrotoxin Minnesota 24 1725 Mahi-Mahi Other
Scombrotoxin New Jersey 35 10/04 + Tuna Other
Scombrotoxin New Jersey 2 11/2 Other fish Restaurant
Scombrotcxin Washington 1 3/21 + Mahi-Mahi Restaurant
Scombrotoxin Washington 2 5/ 15 + Mahi-Mahi Restaurant
Scombrotoxin Virgin Islands 5 3/06 Tuna Restaurant
Ciguatoxin Florida 10 7/04% + Other fish Other
Ciguatoxin Hawaii 2 1/02 Amber jack Home
Ciguatoxin Hawaii 7 1/28 Other fish Home
Ciguatoxin Hawaii 3 3/01 Amber jack Home
Ciguatoxin Hawaii 3 3/02 Amber jack Home
Ciguatoxin Hawaii 3 3/04 Amber jack Home
Ciguatoxin Hawaii 3 4718 Other fish Home
Ciguatoxin Hawaii 4 4/26 Other fish Home
Ciguatoxin Hawaii 3 5/01 Amber jack Home
Ciguatoxin Hawaii 11 5701 Amber jack Home
Ciguatoxin Hawaii 3 5/05 Other fish Home
Ciguatoxin Hawaii 3 5/29 Amber jack Home
Ciguatoxin Hawaii 1 6/22 + Other fish Other
Ciguatoxin Hawaii 6 7/11 Other fish Restaurant
Ciguatoxin Hawaii 60 7/ 22 + Amber jack Restaurant
Ciguatoxin Hawaii 3 8/27 + Other fish Restaurant
Ciguatoxin Hawaiil b 9/02 Other fish Home
Ciguatoxin Virgin Islands 10 3/? Other fish Restaurant
Metal . New York City 18 1/ 24 + Carbonated drink Restaurant
Other chemical California 5 T/18 Other, noit specified Restaurant
Other chemical Connecticut 3 11/08 + Other vegetables School
Other chemical New Jersey 3 6/02 + Other or not speci- Home
. fied baked goods
Other chemical Washington 2 3/31 Qther, not specified Restaurant
N
~I

¥(A)~-Food processing establishment; (B)-~Food serviece estabiishment; (C)—-Home; (D)--Unknown; (E)--Not applicable

UNKNOWN

A line listing of outbreaks of unknown etiology may be obtained by writing to the Enteric Diseases Branch, Bacterial
Diseases Division, Center for Infectious Diseases, Centers for Disease Control, Atlanta, Georgia 30333.




I. BSelected Foodborne Outbreak Articles, 1979, Taken From Morbidity and Mortality Weekly
Report

Salmonella heidelberg Gastroenteritis Aboard a Cruise Ship
(MMWR 1979;28(13) :145-7)

An outbreak of gastrointestinal illness occurred aboard the T.3.8. Festivale, a Caribbean
cruise ship of Panamanian registry owned and operated by Carnival Cruise Lines, on its
February 17-24, 1979, cruise., The outbreak was detected when several passengers who were ill
aboard ship notified the Dade County Health Department and the U,S. Quarantine Office after
they disembarked in Miami. On the evening of February 26, a quarantine officer in San Juan,
where the ship was docked, reviewed the ship's medical log and noted that the outbreak had
begun on February 22 and that 32 (3%) of the 1,149 passengers had been seen by the physiecian
for a diarrheal illness during the cruise (Figure 1). An outbreak was also apparently occur-
ring on the February 2U4-March 3 cruise: by February 26, 26 (2%) of the 1,160 passengers and 18
(3%) of the 540 crew had reported having diarrhea to the ship's physician and many more
passengers were complaining of a gastrointestinal illness. A Public Health Service (PHS)
quarantine officer and a PHS sanitarian boarded the ship in St. Martin on February 28 to begin
an epidemiologic and environmental investigation.

Fig./  CLINIC VISITS FOR DIARRHEAL ILLNESS AMONG PASSENGERS AND CREW ON 4 CRUISES
OF THE T.S.S. FESTIVALE, FEBRUARY 10— MARCH 24, 1979
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A questionnaire survey was conducted on March 1. Of the 1,129 (97%) passengers
responding, 379 (34%) reported a gastrointestinal illness defined as either watery diarrhea or
severe cramps and vomiting; 108 passengers became ill within 48 hours of boarding the ship on
February 24. Stool cultures previously obtained from 4 passengers ill during an earlier cruise
and from 14 ill crew members, removed from the ship when it docked in St. Thomas on
February 27, grew Salmonella group B.

A sanitation inspector for the Quarantine Division inspected the ship on March 2. The
water was found to have adequate levels of residual chlorine and to be negative for coliforms.
However, multiple deficiencies in sanitation were found, particularly in food handling and
preparation. Records revealed that the ship had not passed earlier sanitation inspections
conducted by the Quarantine Division.

On March 3 a second questionnaire was distributed concerning food consumed during the
cruise of February 2i4-March 3. The survey, completed by 93% of passengers, implicated
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turkey and macarcni salad served at the evening buffet on February 24 as vehicles of
transmission. Stool cultures were obtained from 21 ill passengers and 6 well passengers before
the ship docked; 3. heidelberg was isolated from 17 (81%) cf the ill and L (67%) of the well
passengers., The same Salmonella serotype was cultured from 7 of 35 different food specimens
taken from the ship's galley on March 1 and 2. However, the original turkey and macaroni salad
from the evening buffet of February 24 were no longer available. Stocl specimens were obtained
from 269 food handlers and tested for salmonellae, and through April 6 more than 60 had been
positive for Salmonella group B, The food handlers were employees of Apollo caterers, a
Miami-based firm that caters meals on cruise ships.

The following recommendations were made: 1) remove and destroy leftover foods, 2) com-
pletely clean and sanitize the galley, 3) screen food handlers for Salmonella and remove all
those who are positive, &4) make structural improvements in the kitchen's refrigeration systems
and dishwashing areas, and 5) provide better supervision and education of galley crew to
improve food handliing practices. BSince these changes would take at least 1 week to implement,
the PHS recommended that the company cancel the March 3-10 cruise. The company agreed to
cancel the cruise and implement the recommendations.

On March 10, the T.3.S5. Festivale sailed again with a large number of new galley crew
members replacing those who had positive Salmonella cultures. A small outbreak of
gastrointestinal illness occurred during this cruise (Figure 1), and 3. heidelberg was isoclated
from 1 new passenger. During the subsequent cruise, which began March 17, only 1 of more than
1,100 passengers reported to the ship's doctor with diarrhea.

Editorial Note: While shipboard outbreaks of gastrointestinal illness occur yearly (1-2), this
is the first time since 1973 that CDC has recommended that a cruise be canceled because of an
outbreak (3). The epidemiologic data and the isolation of S. heidelberg from focd handlers and
food specimens suggested that the ship's principal problems were in the preparation and storage
of food.

According to quarantine regulations, the master of a vessel is required to report to the
Quarantine Station, within 24 hours before arriving in port, the number of passengers and crew
who were seen by the ship's physician for the treatment of diarrhea. CDC usually conducts an
epidemiologic and environmental investigation when 3% or more of passengers and crew members
experience a diarrheal illness.

The Quarantine Division routinely inspects and scores cruise ships for their adherence to
sanitation codes. The results of sanitation inspections on individual cruise ships as well as
a monthly summary of the results of the most recent inspections of all cruise ships sailing
from or calling at a U.S. port may be obtained from the U.S. Public Health Service, 1015 North
American Way, Room 107, Miami, Florida 33132,
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Staphylococcal Food Poisoning Associated with Genoa and Hard Salami--United States
(MMWR 1979;28(15) : 179-80)

Since January 1, 1979, 8 incidents of staphylococcal food poisoning associated with salami
products produced by the Patrick Cudahy, Inc., plant, Establishment 28, Cudahy, Wisconsin, have
been reported. The reports came from Pennsylvania (4), Virginia (2), Minnesota (1), and
Wisconsin (1). Nineteen persons have become ill with symptoms compatible with
staphyloenterotoxicosis after an average incubation period of 4 hours. At least 7 persons
were hospitalized.

Although laboratory analysis of remaining specimens of the implicated salami did not
reveal Staphylococcus enterotoxin or high counts of S. aureus, inves igators found that the
procedure used by the company to manufacture the salami did not provide adequate controls to
prevent staphylococcal growth and concomitant enterotoxin production. In addition, analysis
of other products with the same establishment code and lot numbers as the salami associated
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with illness revealed counts of coagulase-positive staphylococei ranging from 16,000 to
930,000 organisms per gram; Staphylococcus enterotoxin was identified in 1 lot.

On March 9, the U.S. Department of Agriculture (USDA) announced a voluntary recall of 4
implicated lots of 4 oz,, sliced, vacuum-packaged Genoa salami with labels marked "sell by" 1
of U4 dates: February 25, March 9, March 30, and April 20. Since that announcement, 4 more
outbreaks have occurred associated with products not involved in the initial recall; Genoa and
hard salamis, sliced %to order from whole sticks sold in groceries and delicatessens, were
implicated. Analysis of random sticks of these 2 types of salami from Establishment 28, found
in marketing channels, revealed counts of coagulase-positive staphylococei ranging from 0 to
5100 organisms/g. Independent laboratory testing of company-supplied samples of Genoa
salami, obtained by USDA at Establishment 28 after the recall revealed counts of coagulase-
positive staphylococeil ranging from 2,600 to >100 organisms/g. One specimen also contained
Staphylococcus enterotoxin C. On April 13, on the basis of these findings, the manufacturer
voluntarily recalled its Genoa salami and hard salami produced at Establishment 28.

Editorial Note: In the production of fermented sausage, lightly salted meat is intentionally
temperature-controlled to allow lactobacilli to grow; these usually inhibit the growth of
other organisms., However, if the procedure is not adequately monitored, S. aureus organisms
may multiply on the surface of the sausage and produce enterotoxin, The typical 1- to 2-month
curing period for sausage will eventually cause these Staphylococcus organisms to die off, but
the enterotoxin--which causes human illness--will remain. Detection of enterotoxin is
difficult because (1) it is found only in the outer, one-eighth inch surface of the salami and
then only in random locations (it varies from salami to salami and within individual sticks);
and (2) the in vitro tests used to detect its presence are not sufficiently sensitive to
detect small amounts.

Staphylococcal Food Poisoning--Delaware
(MMWR 1979;28(37) :445-6)

On March 10, 1979, 64 cases of acute gastrointestinal disease occurred among 107 guests at
a wedding reception in Susex County, Delaware,

Symptoms included vomiting (85%), nausea (74%), abdominal cramps (61%), and diarrhea
(39%). Thirty-elght of those affected sought emergency room attention, although none were
hospitalized. Incubation period of the illness ranged from 1.6 to 6.5 hours, with a median of
3.5 hours,

Food histories, obtained from 103 of the guests, implicated chicken salad as the food
associated with illness. The attack rate among those who ate chicken salad was 76% (62/82),
while only 9% (2/21) of those who did not eat the salad became ill (p<.001). Coagulase-
positive Staphylococcus aureus was subsequently isolated from the chicken salad and the food
grinder used to prepare it. No skin lesions were evident on any of the 6 food handlers, but
8. aureus was cultured from nasal swabs of 3. Phage typing, performed at CDC, demonstrated
that the isolates from the chicken salad, the food grinder, and the nasal swab from the person
who prepared chicken salad were all type 95.

The food was mostly prepared in private homes. The chicken foir the salad was cooked and
deboned on March 8 and refrigerated in a large plastic washtub. The following day the chicken
was ground in a meat grinder with celery and onions, mixed with mayonnaise, and then
refrigerated in the same tub, On the day of the reception, the salad was not refrigerated
during transport or before or during the reception--a period of approximately 7 hours. During
serving, it was noted that the chicken salad from the central portion of the container felt
warmer than that from the top, indicating uneven refrigeration.

Editorial Note: This classic staphylococcal outbreak underscores the need for continuing
public education in proper food handling, particularly with regard to prompt and adequate
refrigeration of prepared foods., Staphylococcal food poisoning has been recognized since
1914, when an outbreak in the Philippines, caused by inadequate refrigeration of milk from a
cow with a chronic staphylococcal infection, was described (1). This type of food poisoning
remains a major cause of outbreaks of acute gastrointestinal disease, constituting
approximately 25% of all foodborne outbreaks of known etiology reported to CDC between 1972

and 1977.
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The illness is caused by the presence of a heat-stable enterotoxin produced by only a few
strains of 8. aureus, often from phage group 3; phage typing alone, however, cannot determine
whether a given strain will produce enterotoxin.

The vehicle of transmission in staphylococcal food poisoning is almost always a
protein—containing food. Ham is the most common vehicle in the Unlted States, where it is
implicated in 28% of outbreaks. Contamination, as in this case, is usually assumed to be from
food handlers; use of improper holding temperatures allows multiplication of the staphylococei
and elaboration of the toxin. After ingestion, the incubation period may range from 30
minutes to 8 hours, with vomiting the predominant symptom. The illness produced may be quite
severe, although short-lived; a few fatal cases have been reported (2).

Bacillus cereus may cause a similar clinical syndrome mediated by a heat-stable emetic
toxin; the median incubation period is less than 6 hours, with illness characterized by
vomiting and abdominal cramps (3). B. cereus is also capable of producing a heat-labile

diarrheal toxin, which may mimic Clostridium perfringens (4).
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Shigellosis in a Children's Hospital--Pennsylvania
(MMWR 1979;28(42) :498-9)

An outbreak of shigellosis occurred May 17-30, 1979, among hospital employees in a
children's hospital in Pennsylvania., Thirty-two percent of employees reported being ill; 280
employees and visitors with complaints of vomiting and/or diarrhea presented to the employee
health service and were cultured; 142 (51%) had positive stool cultures for Shigella sonnei.
Staffing problems during the outbreak were severe, and the hospital was closed to new
admissions for a 3-day period.

Questionnaires were sent to 1,700 employvees to determine the symptoms of disease and
places where these persons had eaten from May 16-21; a food-specific history was obtained from
those who had eaten in the hospital cafeteria. One thousand ninety-three questionnaires (64%)
were returned. Analysis showed a strong association between illness and eating in the
hospital cafeteria (p<.0001)., Based on 78 culture—-confirmed cases and 150 well controls,
significant associations were found between iliness and consumption of tuna salad (p<.0001)
and eating food from the salad bar (p<.0001). No association between illness and consumption
of hot foods was found.

One cafeteria employee had diarrhea on May 17, the first day of the outbreak. She had
been exposed to a child with severe diarrhea at home before onset of her illness. This
employee was found to be culture-positive for $. sonnei. She had worked on May 17 and May 21
and was responsible for preparing all salads and sandwiches in the employee cafeteria, where
visitors also ate sometimes. The 2 peaks in the outbreak were on May 19 and May
23-—congistent with the 1- to 2-day incubation periocd of foodborne shigellosis (Figure 1).

The organism identified from culture-positive individuals was resistant to ampicillin and
tetracycline and sensitive to trimethoprim-suifamethoxazole. All symptomatic individuals were
treated with a 5~-day course of the latter drug, or with furazolidone, if they were sensitive
to sulfa. For cafeteria employees, 3 negative rectal cultures—-taken at 1-day intervals at
least 48 hours after antibiotic therapy had ended--were required before a culture-positive
individual could return to work. Other culture-positive hospital employees were permitted to
return to work after 48 hours of therapy. No hospitalized patients became culture positive
for Shigella as a result of the outbreak.

Editorial Note: Shigella organisms remain a major cause of gastrointestinal illness in the
United States: 15,336 isolates were reported to CDC in 1978 (1). Although transmission is
usually from person to person, in the 18-~year period from 1961 through 1978 there were 84
reported outbreaks of common-source foodborne illness due to Shigella. Unlike most Salmonella
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Fig./ INDIVIDUALS CULTURE-POSITIVE FOR SH/GELLA, BY DATE
OF ONSET, A CHILDREN'S HOSPITAL, PENNSYLVANIA,
MAY 1979*
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species, Shigella are host specific for man and generally survive poorly in the environment.
When foodborne outbreaks do occur, they can almost always be traced to contamination of food
by an infected food handler. As in this case, the vehicle in foodborne Shigella outbreaks is
typically a salad or other food in which the preparation requires extensive handling of
ingredients. Foodborne Shigella outbreaks are frequently large and have a high attack rate.
For foodborne Shigella outbreaks from 1961 to 1975, the-average attack rate was 47%, with an
average outbreak size of 148 persons (2).

The procedures used in this instance to evaluate food—serv1oe employees before their
return to work followed the recommendations of the Ameriecan Public Health Association—-i.e,,
that cultures be obtained 48 hours after cessation of therapy and that they be obtained at
least 24 hours apart (3). More specific regulations relating to food-service employees--such
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" as the number of cultures, the amount of time that should elapse between ceasing therapy and
starting post-therapy culturing, and the time between cultures--vary from state to state, and
there is no single combination of these variables which has been shown to be clearly superior
in identifying infectious individuals.

No secondary spread from members of the hospital staff to patients occurred in this
outbreak. This conftrasts with studies in households, in which up to 35% of children present
in the household have been shown to become infected with Shigella affer an initial iniection
in 1 adult household member (4).
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Non-01 Vibrio cholerae Infections--Florida
(MMWR 1979:;28(48) :571-577)

Since November 8, 1979, non-=01 Vibrio cholerae organisms have been isolated from the
stools ot 3 persons who presented to a single hospital in northern Florida. Raw oysters
harvested from or near Qyster Bay, Wakulla County, Florida, have been epidemiologically
incriminated as the vehicle of transmission.

The first patient, a 2H-year-old woman, became ill with nausea, vomiting, abdominal
cramps, and bloody diarrhea on November 8, 30 hours after consuming raw oysters harvested at
Mashes Sand near Oyster Bay. She was admitted to the hospital on November 9, was treated with
intravenous fluids, and recovered. '

The second patient was a 25-year-old man who developed watery diarrhea, vomiting, and
abdominal cramps on November 12, 15 hours after he had eaten raw oysters harvested at Purify
Creek on Oyster Bay. He was seen in the hospital emergency room, but he was not clinically
dehydrated and was discharged after receiving symptomatic therapy.

The third patient, a 23-year-old man, became ill with nausea, vomiting, abdominal cramps,
and bloody diarrhea on November 18, 12 hours after he had consumed raw oysters obtained from a
supplier in Wakulla County. These oysters were thought to have been harvested from Oyster
Bay. He was mildly dehydrated, was admitted to the hospital on November 18, and was
discharged after 24 hours of intravenous fluid therapy.

The raw oysters were consumed by these 3 patients at family and sccial gatherings.

Another 8 persons were identified who had onset of diarrheal illness within 48 hours after
they had eaten raw oysters at these occasions,

Investigation of 11 adult control patients with diarrhea, admitted to the same hospital
during November 8-24, but with stool cultures negative for V. cholerae non-01, revealed that
none had consumed raw oysters within 48 hours before admission (p<.01). Water and oyster
samples collected from the areas where oysters were harvested by the first 2 patients had
elevated fecal coliform counts. These areas have been temporarily closed to oyster harvesting
by state regulatory authorities, and the open and closed areas in and around Oyster Bay are
being monitored for fecal coliform bacteria twice a week.

Editorial Note: The species V. cholerae now includes not only the strains that cause cholera
epidemics (V. cholerae O group 1) but also organisms that are similar biochemically and by DNA
homology to the epidemic strains but which have not been associated with epidemic disease (V.
cholerae of other O groups, or non-01 V. cholerae)., The latter were formerly referred to as
non-agglutinating vibrios (NAGs) or non-cholera vibrios (NCVs).

Sporadic cases of disease associated with isolation of non-01 ¥V, cholerae do occur in the
United States (1). Although some of these cases have been anecdotally associated with eating
raw shellfish, in this instance raw oysters were epidemiologically incriminated. 1In the first
2 cases reported here, the incriminated oysters came from areas with elevated fecal coliform
counts, suggesting that there was fecal contamination of the areas. Consumption of raw
shellfish from contaminated waters carries a sighificant health risk. Other diseases,
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including hepatitis and viral gastroenteritis, have occurred after consumption of contaminated
shellfish (2). In Florida and other states, regulatory authorities monitor, under the
National Shellfish Sanitation Program, the fecal coliform counts of oyster beds harvested for
commercial distribution. At the federal level, this program is administered by the U.S, Food
and Drug Administration.
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Viral Hepatitis Outbreaks--Georgia, Alabama
(MMWR 1979;28(49):581)

Ten recent cases of probable hepatitis A associated with consumption of raw oysters from
Florida have been identified in Albany, Georgia, and Mobile, Alabama.

An investigation of 3 Albany residents in whom hepatitis was diagnosed during the week of
October 28 disclosed that 2 had eaten raw oysters on October 13, and the other had eaten raw
oysters on October 15, The oysters had all come from a single sack purchased in Florida.

An investigation of 5 Mobile residents with onset of hepatitis in the period November 5-7
found that their only common exposure was having eaten raw oysters at a club dinner on October
11. Two other Mobile patients with hepatitis who had eaten raw oysters purchased from the
same store at the same time as the oysters purchased to serve at the club dinner, were also
identified.

The Food and Drug Administration, CDC, and state and local health authorities are trying
to trace the source of the oysters for both outbreaks. Preliminary results suggest that the
oysters came from a single area in Florida. The investigation is continuing.

Editorial Note: Raw oysters have been implicated as the vehicle of transmission for hepatitis
in several outbreaks in the United States, most recently in 1973, when 285 people became ill
after eating raw oysters harvested in Louisiana (1). The number of cases involved in the 2
outbreaks reported here is small compared with previous outbreaks, although there may be
additional cases which have not yet been identified. Physicians are urged to report all cases
of hepatitis to the appropriate public health authorities and to be particularly alert to
possible oyster-associated cases.
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Follow-up on Viral Hepatitis Qutbreaks--Alabama, Georgia
(MMWR 1979;28(50) :594-5)

The origin of oysters associated with 7 cases of hepatitis in Mobile, Alabama, and 3 cases
of hepatitis in Albany, Georgia (1), has been traced to Apalachicola Bay, Florida.

By obtaining descriptions of oyster packaging and studying involces of oyster dealers, the
investigators traced shuecked oysters consumed in the Mobile hepatitis outbreak to dealers that
handled oysters harvested exclusively from Apalachicola Bay. Oysters associated with the
Georgia outbreak had been purchased as shell stock from a different dealer, who also used
Apalachicola Bay oysters exclusively. In neither investigation were any persons who were
involved in the harvesting or handling of the oysters before their consumption identified as
having hapatitis. The exact growing area of of the incriminated oysters in Apalachicola Bay
were not identified. The most probable dates of harvesting of the incriminated oysters were
September 25-26 for the Georgia cases and October 6-8 for the Alabama cases. No cases of
hepatitis related to the consumption of raw oysters from Apalachicola Bay have been identified
with dates of onset after November 8.

34




During the last week of September and first week of Cetober, fecal coliform counts
transiently exceeded the recommended standard of 14 coliforms¥® per 100 ml of water (2) at
several stations of the bay that were open for oyster harvesting., These counts ranged from 23
to 240 coliforms MPN¥* with a median of 49, Because of these high coliform counts, 1 area of
the bay was subsequently closed to oyster harvesting October &4 by the Florida Department of
Natural Resources.

Editorial Note: This investigation illustrates the problems of identifying the precise cause
of contamination of shellfish so that preventive measures can be taken., It was difficult to
trace the oysters to Apalachicola Bay and impossible to leocate the exact growing area in the
bay since Florida does not require labeling of oysters to indicate their place of harvesting.

Several hypotheses can be advanced to explain transient contamination of oyster beds in
the bay: increased run-off associated with heavy rains caused by hurricane Frederick during
mid-September, illegal dumping of sewage from passing boats, and illegal disposal of waste
from land sources. Since large numbers of oysters are harvested from the bay, and only a few
cases of oyster-associated hepatitis have been recognized, it seems likely that only a small
proportion of oysters from the bay harbored hepatitis virus. The apparent lack of new cases
suggests that the problem may have abated.

In addition to hepatitis, fecally contaminated shellfish have been a53001ated with
outbreaks of typhoid fever, cholera, and viral (Norwalk agent) gastroenteritis (3-5). 1In all
these outbreaks the shellfish were eaten raw or undercooked. Well-cooked shellfish do not
appear to be associated with a risk of acquiring hepatitis. Strict enforcement and serupulous
compliance with all shellfish sanitation regulations should minimize the risk of disease
caused by fecally contaminated shellfish,
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